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SOME RECENT OBSERVATIONS ON THE 
FRESHWATER EEL 

:• By HUGH M. SMITH 

United States Commissioner o[ Fisheries 
Id/a,hint7ton , D.C. 

Mr. President, I fear that there is nothing I can say which 
is not already known to you or which some other members 
could not present in a much better way than I can--Profes- 
sor Prince, f.or instance. 

The freshwater eel presents the very interesting anomaly 
of a food fish that does not require any protection. There 
may be some .others--perhaps the carp is one of the TM , but 
there are not many migratory food fishes in this country or 
anywhere else in the civilized world that do not require pro- 
tection. The freshwater eel is very much less important in 
this country than it is in western Europe. Nevertheless, in 
some of our own states, such as Pennsylvania, Maine and 
Massachusetts, the eel supports a considerable fishery; as a 
matter of fact there are eel fisheries all the way from Canada 
to the Mississippi River. 

I have here what is probably the smallest specimen of 
freshwater eel that any of you have ever seen. In spite of 
all that has been learned a•bout the eel, its migration, its 
growth and spawning, it still remains a creature of mystery 
to the layman, and some extraordinary views in regard to it 
are entertained, as most of you are well aware. If you 
consult the proceedings of the American Fisheries Society 
of a dozen years ago you will find some discussion of new 
observations of the eel made by Grassi in the Mediterranean. 
You will find that we then thought we had learned nearly all 
there was to be learned about the eel and we would have to 

go to the Mediterranean in order to follow up the life history 
of the eel--that is, the European eel. 

I may say that nearly all we know a•bout the eel is the 
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result of studies of European biologists. Thanks to the 
studies of Dr. Johannes Schmidt, of Copenhagen, we are now 
in a fair way to learn the complete life history of both the 
European and the American freshwater eels. Dr. Schmidt, 
who has been the greatest authority .on the eel during the past 
15 years, has recently completed an extremely important and 
interesting .expedition all the way across the Atlantic Ocean 
from Gibraltar to New York in an exploring vessel, having 
in view the primary object of collecting specimens of fresh- 
water eels. I cannot do better than quote from a letter that 
I have received from Dr. Schmidt. It was written only a 
short time ago and will, I believe, give you the very latest 
ideas about the freshwater eel. It is as f.ollows: 

I edaink I am now .able, after .so many years' work, to chart out the 
spawning places of the European eel (Anguilla vulgaris). The great 
center seems to be at about 27 ø N. and 60 ø W., a most surprising result 
in my opinion. I have had enormous trouble .through the occurrence of 
larvae of Anguilla rostrate in the very same hauls as those of our 
species, so much indeed *hat I wished I .could send all the Amer•ican eels 
to the Pacific, but after all, we have the difficulties in order to overcome 
them, and the fact seems to me to be so interesting that I enclose a 
copy of the measurements of the anguilla larvae from one haul at a 
station southwest of Bermuda. When you arrange the measures graphi- 
cally you find the figure to the left, but if you count the number of 
a-nyomeres you will find the graph split up .in two, showing that yo•ur 
American eel must spawn before Anguilla vulgaris, and further that 
the specimens of the latter nearly all belong to .the 1920 fry except a few 
measuring about 4 1/2 cm. in length and belonging to the 1919 fry, of 
which• there are .still a few left in these waters. (I have many graphs 
showing the same as that of which I send you a copy.) 

As far as I can see from my collections which I have not been able 
to work up thoroughly on board this small ship, the American eel seems 
to have its spawning places in a zone west' and south .of the European, 
but overlapping. I hope the collections made by you will help clear up 
.this question. Unfortunately .it is not easy to .distinguish the two species 
in their earliest larval stages, i.e., before the postnatal myomeres can 
be counted with certainty, but I am sure I can do it down to a length of 
15 min. 

The larvae of both species .appear to pass their first youth together, 
but when they have reached a length of about 3 cm. they say good-bye, 
the one species ½urnlng to the right, the other to the left! 

When we are taking the facts shown by this .cruise into considera- 
tion, it is most astonishing to echink of the almost complete "pureness" 
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of the samples of eels from Europe and America, respectively. As far 
as I remember, the number of American spedmens in European sampl,es 
only amounted to a few per thousand. The whole eel question, in my 
eyes, has ,become much more interesting than when I started work 15 
years ago, and when it was believed that the problem had to be solved 
in the Mediterranean (from Grassi's publications). That the theatre 
has ,been moved to 60 ø W. longitude and that the problem of the European 
eel can only be solved in dose connection with that of the Amerfican 
species, makes the whol. e question .of still more interest, in my opinion 
at least. 

I should mention that our work is done by towing 3 nets (2 meters 
in diameter) attached to the w,ire in the same way as described in Hjort 
and Murray's "Depths .of the Ocean." The deepest net has 150 meters 
of wire out, then follows th.e second with 100 meters of wire out, and 
finally 'the third with 50 meters of wire out. (You understand that all 
three nets are towed at the same ,time.) The nets are towed with a 
speed of 2 1/2 knots in two hours during ni#kt. The leptocephali under- 
take vertical migrations .during the night, and it is therefore absoluerely 
necessary to use more than one net at the same time. It has happened 
t• us to take the enormous number of 800 anguilla larvae .in the 50 
meter net and nearly' none in the two others towed at the same time, and 
the following night all the larvae were eraken in the 100 or 150 meter 
net! As you are aware, hauls made during the .day will give no results 
at all in regard to leptocephali. The smallest and most important larvae 
occur deepest .down, and we used {o get them in the 150 meter net only. 

These larvae which Dr. Schmidt has collected out there in 

mid-ocean pass to the shores of the respective continents, 
requiring about a year to make the journey. They change 
their form and size as they come shoreward, and begin to 
take color when they get within close distance of the conti- 
nents. They start their upstream migration in spring. Many 
of you have seen eels coming up the small streams in spring. 
There is a very early separation of the sexes, the females for 
the most part going to the headwaters of the streams, and the 
males remaining lower down, many of them doubtless not 
going beyond tidewater. The females remain in the upper 
waters until they attain a considerable age--probably five, 
six or seven years or older--and then they start downstream 
in the fall on their first an.d only spawning migration. All 
eels of more than 15 inches in length are females; no males 
have ever been found that were more than 15 inches in length. 
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These creatures go to sea to the region indicated on the chart 
exhibited. They doubtless spawn at considerable depth, prob- 
ably 1,000 feet .or more. No eel eggs have ever been col- 
lected, probably for the reason that when they are brought 
up in collecting nets from that great depth they rupture and 
we never get anything in the way of a perfect egg. 

The yotmg eels gradually come to the surface and pass 
to the shores of the respective continents. Just as in the 
case of the Pacific salmons, the freshwater eels of America and 

Europe spawn .only once and .die. It is not known exactly 
what happens at the spawning time, but there is reason to 
believe that a gelatinous degeneration of the entire animal 
takes place, as is known to occur in some other species of eel. 
I believe I have seen a freshwater eel in Japan that had 
begun to thus degenerate. It was obtained far out at sea 
and brought into a little inn on the Japanese coast where I 
was staying. It had the consistency of blanc-mange; you 
could cut it with a fork. I believe that is all I need say. 
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